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(57) ABSTRACT

An image forming apparatus includes a driving source, a
supply roller which supplies a recording sheet, a fixing
device, a fixing driving gear mechanism which transmits a
driving force of the driving source to the fixing device, a
supply driving gear mechanism which transmits the driving
force to the supply roller, and a control device. The control
device controls the driving source to rotate in one direction
when a temperature of the fixing device exceeds a predeter-
mined temperature, and to rotate in a reverse direction when
the temperature is the predetermined temperature or lower.
The fixing driving gear mechanism includes a mechanism
which interrupts a transmission of the driving force when
rotating in the reverse direction. The supply driving gear
mechanism includes a mechanism which causes a rotating
direction of the supply roller to be the same when the driving
source rotates in both directions.

12 Claims, 12 Drawing Sheets
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1
IMAGE FORMING APPARATUS THAT USES
A COMMON MOTOR FOR DRIVING A
PLURALITY OF GEAR MECHANISMS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent
Application No. 2012-157691, filed on Jul. 13, 2012, the
entire subject matter of which is incorporated herein by ref-
erence.

TECHNICAL FIELD

Aspects of the present invention relate to an image forming
apparatus including a supply roller configured to supply a
recording sheet inserted in an opening of an apparatus main
body, into the apparatus main body while sandwiching the
sheet.

BACKGROUND

In an image forming apparatus which is configured to
rotate a supply roller (manual supply roller) and to thus sand-
wich a recording sheet by the supply roller when the record-
ing sheet is inserted in an opening (manual supply opening) of
an apparatus main body, there has been suggested an image
forming apparatus which drives the supply roller and a fixing
device by a same driving source so as to reduce costs (refer to
JP-A-2006-301364). In the image forming apparatus, if the
fixing device is driven at a state where the fixing device is not
sufficiently heated, a problem such as scattering of developer
caused due to a low-temperature driving is concerned. Also,
when the driving source is started after a temperature of the
fixing device is increased to a predetermined fixing tempera-
ture, a user should wait with holding the recording sheet
inserted in the opening.

In JP-A-2006-301364, the driving source is started and the
recording sheet is thus sandwiched by the supply roller once
a temperature of the fixing device reaches a temperature
higher than a melting point of developer even though the
temperature does not reach the predetermined fixing tempera-
ture, so that a time period during which the user holds the
recording sheet is shortened.

However, according to the above technique, it is still nec-
essary for the user to hold the recording sheet inserted in the
opening at least until the temperature of the fixing device
reaches the temperature higher than the melting point of the
developer. Therefore, it is demanded to improve the operabil-
ity when using a manual feeding.

SUMMARY

Accordingly, an aspect of the present invention provides an
image forming apparatus capable of improving the operabil-
ity when using a manual feeding while suppressing a problem
caused due to a low-temperature driving of a fixing device.

According to an illustrative embodiment of the present
invention, there is provided an image forming apparatus
including a driving source, an apparatus main body, a supply
roller, an image forming unit, a fixing device, a fixing driving
gear mechanism, a supply driving gear mechanism and a
control device. The apparatus main body has an opening for
inserting a recording sheet. The supply roller is configured to
supply the recording sheet inserted in the opening, into the
apparatus main body while sandwiching the recording sheet.

10

15

20

25

30

35

40

45

50

55

60

65

2

The image forming unit is configured to transfer a developer
image on the recording sheet. The fixing device is configured
to heat-fix the developer image transferred on the recording
sheet. The fixing driving gear mechanism is configured to
transmit a driving force of the driving source to the fixing
device. The supply driving gear mechanism is configured to
transmit the driving force of the driving source to the supply
roller. The control device is configured to control the driving
source. The control device is configured to control the driving
source to rotate in a first direction when a temperature of the
fixing device exceeds a predetermined temperature, and is
configured to control the driving source to rotate in a second
direction reverse to the first direction when the recording
sheet is inserted in the opening and the temperature of the
fixing device is the predetermined temperature or lower. The
fixing driving gear mechanism includes a fixing driving inter-
ruption mechanism configured to interrupt a transmission of
the driving force of the driving source when rotating in the
second direction, to the fixing device. The supply driving gear
mechanism includes a supply driving switching mechanism
configured to cause a rotating direction of the supply roller
when the driving source rotates in the first direction to be
same as the rotating direction of the supply roller when the
driving source rotates in the second direction.

According to the above configuration, when the tempera-
ture of the fixing device is the predetermined temperature or
lower with the recording sheet being inserted in the opening,
the fixing device is not driven. Thus, it is possible to suppress
aproblem such as scattering of the developer caused due to a
low-temperature driving of the fixing device. In the mean-
time, even when the temperature of the fixing device is the
predetermined temperature or lower, the supply roller is
rotated in the direction of feeding the recording sheet into the
apparatus main body. Therefore, it is possible to sandwich the
recording sheet, which is inserted in the opening, by the
supply roller. Thereby, since a user does not have to hold the
recording sheet inserted in the opening, it is possible to
improve the operability when using a manual feeding.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects of the present invention will
become more apparent and more readily appreciated from the
following description of illustrative embodiments of the
present invention taken in conjunction with the attached
drawings, in which:

FIG. 1 shows a schematic configuration of a color printer
which is an example of an image forming apparatus according
to an illustrative embodiment of the present invention;

FIG. 2 shows a schematic configuration of a driving
mechanism in a color mode;

FIG. 3 shows a schematic configuration of the driving
mechanism in a monochrome mode;

FIG. 4 shows a first developing driving gear mechanism, a
conveyance driving gear mechanism, a fixing driving gear
mechanism, a supply driving gear mechanism and a re-con-
veyance driving output gear when a first motor rotates in a
forward direction;

FIG. 5 shows the first developing driving gear mechanism,
the conveyance driving gear mechanism, the fixing driving
gear mechanism, the supply driving gear mechanism and the
re-conveyance driving output gear when the first motor
rotates in a reverse direction;

FIGS. 6A and 6B are side views of a first swing gear, a
second swing gear, a developing driving output gear and an
idle gear, in which FIG. 6 A shows that the first motor rotates
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in the forward direction and FIG. 6B shows that the first motor
rotates in the reverse direction:

FIG. 7 shows a photosensitive member driving gear
mechanism and a belt driving gear mechanism;

FIG. 8 shows configurations of a second developing driv-
ing gear mechanism and a cam driving gear mechanism in the
color mode;

FIG. 9 shows configurations of the second developing driv-
ing gear mechanism and the cam driving gear mechanism in
the monochrome mode;

FIG. 10 is a table showing relations between a rotating
direction of the first motor and rotating directions of a regis-
tration roller, a developing roller, a fixing device, a convey-
ance roller and a re-conveyance roller;

FIG. 11 shows operations performed when a recording
sheet is fed to an image forming unit from a manual feed
opening; and

FIGS. 12A and 12B show a developing driving switching
mechanism according to a modified illustrative embodiment.

DETAILED DESCRIPTION

Hereinafter, illustrative embodiments of the invention will
be specifically described with reference to the drawings.
Meanwhile, in the below descriptions, a direction is described
based on a user who uses a color printer 1 (an example of an
image forming apparatus). That is, the right side in FIG. 1 is
referred to as the ‘front’, the left side is referred to as the
‘rear’, the front side is referred to as the ‘left’ and the back side
is referred to as the ‘right’ Also, the upper and lower direc-
tions in FIG. 1 are referred to as the ‘upper-lower.

<Schematic Configuration of Color Printer>

As shown in FIG. 1, a color printer 1 is configured to form
an image on both sides of a sheet S (an example of a recording
sheet), and mainly includes, in a body housing 2 (an example
of'an apparatus main body), a feeder unit 3, an image forming
unit 4, a fixing device 8 and a conveyance unit 9. The body
housing 2 is formed at its front side with a manual feed
opening 21 through which a sheet S is inserted, and is formed
at its upper surface with a sheet discharge tray 22, on which
the sheet S discharged from the body housing 2 is placed.

The feeder unit 3 is provided at a lower part in the body
housing 2 and mainly includes a sheet feeding tray 31 which
accommodates therein a plurality of sheets S, a sheet pressing
plate 32, a feeder roller 33, separation rollers 34, a convey-
ance roller 36 and registration rollers 37 which are used as
supply rollers for supplying the sheet S into the body housing
2.

When feeding a sheet S, which is accommodated in the
sheet feeding tray 31, into the image forming unit 4, the sheet
S in the sheet feeding tray 31 is first inclined towards the
feeder roller 33 by the sheet pressing plate 32. After that, the
sheet S is fed towards the separation rollers 34 by the feeder
roller 33 and separated one by one by the separation rollers
34, and is then conveyed towards the image forming unit 4 by
the conveyance roller 36 and the registration rollers 37. In the
meantime, when feeding a sheet S to the image forming unit
4 through the manual feed opening 21, a user first inserts the
sheet S into the manual feed opening 21. Accordingly, a
leading end portion of the inserted sheet S is sandwiched by
the registration rollers 37, which will be specifically
described later. After that, the sandwiched sheet S is fed to the
image forming unit 4 in the body housing 2 by the registration
rollers 37.

The image forming unit 4 mainly includes four LED units
5, four process units 6 and a transfer unit 7.
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The LED unit 5 is arranged above a photosensitive drum 63
and includes a plurality of Light Emitting Diodes (LEDs) at a
lower end thereof, which are arranged in a left-right direction.
The LEDs are blinked based on image data, so that the LED
unit 5 exposes a surface of the photosensitive drum 63.

The process units 6 are arranged side by side in a front-rear
direction between the sheet discharge tray 22 and the sheet
feeding tray 31. Each process unit 6 includes a drum cartridge
61 and a developing cartridge 62 which is detachably attached
to the drum cartridge 61. Each drum cartridge 61 includes the
photosensitive drum 63 (an example of a photosensitive
member), a charger 64 and the like. Each developing cartridge
62 includes a developing roller 65, a toner supply roller, a
layer thickness regulation blade, a toner accommodation unit
accommodating toner (an example of developer), and the like
whose reference numerals are omitted.

The process units 6 are configured such that the process
units 6Y, 6M, 6C, 6K, in which toners of respective colors of
yellow, magenta, cyan and black are accommodated, are
arranged side by side from the front side in this order. Here-
inafter, in the specification and drawings, when specifying the
photosensitive drums 63, the developing rollers 65 and the
like corresponding to respective toner colors, the reference
numerals Y, M, C and K are attached in correspondence to
yellow, magenta, cyan and black, respectively.

The transfer unit 7 is provided between the sheet feeding
tray 31 and the process units 6, and mainly includes a driving
roller 71, adriven roller 72, an endless conveyance belt 73 and
four transfer rollers 74. The conveyance belt 73 is wound
around the driving roller 71 and the driven roller 72 and has an
outer surface which is arranged to face the four photosensitive
drums 63. At an inner side of the conveyance belt 73, the
respective transfer rollers 74 are arranged to sandwich the
conveyance belt 73 between the respective transfer rollers 74
and the respective photosensitive drums 63.

In the image forming unit 4, the surface of the photosensi-
tive drum 63 driven to be rotated is uniformly charged by the
charger 64 and is then exposed by the LED unit 5, so that an
electrostatic latent image based on image data is formed on
the photosensitive drum 63. The toner in the toner accommo-
dation part is supplied to the developing roller 65 through the
toner supply roller and is introduced between the developing
roller 65 and the layer thickness regulation blade, so that the
toner is carried on the developing roller 65 as a thin layer
having a constant thickness.

The toner carried on the developing roller 65 is supplied to
the electrostatic latent image formed on the photosensitive
drum 63 while the developing roller 65 contacts the photo-
sensitive drum 63. Thereby, the electrostatic latent image
becomes visible, and a toner image is formed on the photo-
sensitive drum 63 as a developing image. After that, a sheet S
fed to the image forming unit 4 is conveyed between the
photosensitive drums 63 and the conveyance belt 73, so that
the toner images on the photosensitive drums 63 are trans-
ferred to the sheet S.

The fixing device 8 is provided at the rear of the image
forming unit 4 and mainly includes a heating roller 81 and a
pressing roller 82 which is arranged to face the heating roller
81 and presses the heating roller 81. In the fixing device 8, the
toner images of the sheet S having the toner images trans-
ferred thereon are heat-fixed when the sheet S passes between
the heating roller 81 and the pressing roller 82, so that an
image is heat-fixed on the sheet S. The sheet S having the
toner images heat-fixed thereon is discharged to a conveyance
path 91 from the fixing device 8 by a carrying-out roller 83.

The conveyance unit 9 has a configuration of conveying the
sheet 5, which is carried out from the image forming unit 4,
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towards an outside of the body housing 2 or again towards the
image forming unit 4, and mainly includes the conveyance
path 91, conveyance rollers 92, a discharge roller 93, a re-
conveyance path 94 and a plurality of re-conveyance rollers
95 provided on the re-conveyance path 94.

The conveyance path 91 extends upwards from the vicinity
of the carrying-out roller 83 and is then curved forwards.
Also, the re-conveyance path 94 extends downwards from the
vicinity of the rear of the carrying-out roller 83, is curved
forwards, extends forwards along the lower of the sheet feed-
ing tray 31, is curved upwards and then extends towards the
conveyance roller 36.

The conveyance rollers 92 and the discharge roller 93 are
configured to switch a rotating direction between a forward
conveyance direction, which is a direction of conveying the
sheet S towards the outside of the body housing 2, and a
reverse conveyance direction, which is a direction of convey-
ing the sandwiched sheet S towards the re-conveyance path
91.

In the conveyance unit 9, when an image is formed on only
one side of the sheet S, the sheet S carried out from the image
forming unit 4 is discharged to the outside of the body hous-
ing 5 by the conveyance rollers 92 and the discharge roller 93
being rotating in the forward conveyance direction and is then
placed on the sheet discharge tray 22. On the other hand,
when images are formed on both sides of the sheet S, the
conveyance rollers 92 and the discharge roller 93 are rotated
in the reverse conveyance direction at timing before a trailing
end of the sheet S is released from between the conveyance
rollers 92, so that the sheet S having the toner images heat-
fixed on one side is guided to the re-conveyance path 94. After
that, the sheet S (refer to the broken line) is conveyed on the
re-conveyance path 94 by the re-conveyance rollers 95, so
that the front side and back side of the sheet is reversed. Then,
the sheet is again guided to the image forming unit 4 by the
conveyance roller 36 and the registration rollers 37. The sheet
S having the image formed on the other side by the image
forming unit 4 is carried out from the image forming unit 4, is
discharged to the outside of the body housing 2 by the con-
veyance rollers 92 and the discharge roller 93 being rotating
in the forward conveyance direction and is then placed on the
sheet discharge tray 22.

The color printer 1 is configured to operate in a mono-
chrome mode in which a monochrome image is formed using
only the process unit 6K and a color mode in which a color
image is formed using all the process units 6, 6M, 6C, 6K.
When operating in the color mode, all the developing rollers
65 contact the corresponding photosensitive drums 63, as
shown in FIG. 2. In the meantime, when operating in the
monochrome mode, the developing rollers 65Y, 65M, 65C are
spaced from the corresponding photosensitive drums 63Y,
63M, 63C, as shown in FIG. 3.

<Configuration of Driving Mechanism of Color Printer>

Inthe below, a configuration of a driving mechanism of the
color printer 1 is described.

As shown in FIG. 2, the color printer 1 includes a first
motor 110 (an example of a driving source), a second motor
210, a conveyance driving gear mechanism 120, a first devel-
oping driving gear mechanism 130, a fixing driving gear
mechanism 140, a supply driving gear mechanism 150, a
photosensitive member driving gear mechanism 220, a belt
driving gear mechanism 230, a second developing driving
gear mechanism 240, and a cam driving gear mechanism 330
(refer to FIGS. 8 and 9).

The first motor 110 is a motor which provides a driving
force to the developing roller 65K (an example of a first
developing roller) for supplying the black developer, the con-
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6

veyance rollers 92, the discharge roller 93 and the like, and is
configured to switch a rotating direction between a forward
direction (an example of a first direction) of rotating the
conveyance rollers 92 and the discharge roller 93 in the for-
ward conveyance direction and a reverse direction (an
example of a second direction) of rotating the conveyance
rollers 92 and the discharge roller 93 in the reverse convey-
ance direction. Also, the second motor 210 is a motor which
provides a driving force to the photosensitive drums 63, the
developing rollers 65Y, 65M, 65C (an example of a second
developing roller), the conveyance belt 73 and the like to
rotate in the same direction. The driving/stop of the first motor
110, the switching of the rotating direction thereof and the
driving/stop of the second motor 210 are controlled by a
control device 10 which will be described later.

Each gear mechanism includes a plurality of gears. In this
illustrative embodiment, the different gear mechanisms may
share a same gear. In the meantime, in FIGS. 4 and 5, a
number in a parenthesis indicates an object to which a gear
having the parenthesis transmits a driving force. That is, for
example, ‘123 (92, 93)’ means a conveyance roller gear 123
transmits a driving force to the conveyance rollers 92 and the
discharge roller 93. Also, in FIGS. 4 and 5, a thick broken line
indicates a driving force transmission path.

As shown in FIGS. 4 and 5, the conveyance driving gear
mechanism 120 is a mechanism which transmits the driving
force of the first motor 110 to the conveyance rollers 92, and
is a gear train including an input gear 101, a first sun gear 102,
a second sun gear 103, an idle gear 121 and a conveyance
roller gear 123.

The input gear 101 is a gear which is meshed with a driving
gear 111 configured to integrally rotate with a rotary shaft of
the first motor 110. The first sun gear 102 is a gear which is
meshed with the input gear 101 and to which the driving force
of the first motor 110 is input from the input gear 101. The
second sun gear 103 is a gear which is meshed with the first
sun gear 102 and transmits the driving force to the convey-
ance roller gear 123 through the idle gear 121.

The conveyance roller gear 123 is a gear which integrally
rotates with a rotary shaft of the conveyance roller 92. In this
illustrative embodiment, the conveyance roller gear 123 is
meshed with a gear train which transmits the driving force to
a discharge roller gear (not shown) integrally rotating with a
rotary shaft of the discharger roller 93.

The first developing driving gear mechanism 130 is a
mechanism which transmits the driving force of the first
motor 110 to the developing roller 65K, and includes the input
gear 101, a developing driving switching mechanism 131,
idle gears 135A, 135B, 135C and a first developing roller gear
137.

The first developing roller gear 137 is a gear which inte-
grally rotates coaxially with a coupling of an apparatus-side
to be engaged with a coupling provided to the developing
cartridge 62.

The developing driving switching mechanism 131 is a
mechanism which causes the developing roller 65K to rotate
in the same rotating direction, irrespective of the rotating
direction of'the first motor 110, and includes the first sun gear
102, the second sun gear 103, a first swing gear 104, a second
swing gear 105 and a developing driving output gear 133.

The first swing gear 104 is a gear which is meshed with the
second sun gear 103 and can swing around the second sun
gear 103, and is shaft-supported such that a rotary shaft of the
first swing gear 104 can swing around the second sun gear
103. Specifically, the first swing gear 104 can swing between
a first transmission position (refer to FIG. 5) at which the first
swing gear 104 is meshed with the developing driving output
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gear 133 and a first interruption position (refer to FIG. 4) at
which the meshing with the developing driving output gear
133 is released.

The second swing gear 105 is a gear which is meshed with
the first sun gear 102 and can swing around the first sun gear
102, and is shaft-supported such that a rotary shall of the
second swing gear 105 can swing around the first sun gear
102. Specifically, the second swing gear 105 can swing
between a second transmission position (refer to FIG. 4) at
which the second swing gear is meshed with the developing
driving output gear 133 and a second interruption position
(refer to FIG. 5) at which the meshing with the developing
driving output gear 133 is released. In the meantime, the
second swing gear 105 is directly input with the driving force
from the first sun gear 102, and the first swing gear 104 is
input with the driving force from the first sun gear 102
through the second sun gear 103. Therefore, the first swing
gear 104 and the second swing gear 105 are rotated in reverse
directions each other.

The developing driving output gear 133 is a gear which can
transmit the driving force to the developing roller 65K
through the idle gears 135A, 135B, 135C and the first devel-
oping roller gear 137 while either one of the first swing gear
104 swung to the first transmission position and the second
swing gear 105 swung to the second transmission position is
meshed with the developing driving output gear 133. As
shown in FIGS. 6 A and 63, the developing driving output gear
133 has a large diameter gear 133 A, which is meshed with the
idle gear 135A, and small diameter gears 1333, 133C, which
are provided on both sides of the large diameter gear 133A
and have the same diameter smaller than that of the large
diameter gear 133A, on the same axis.

The small diameter gear 133B is meshed with the second
swing gear 105 swung to the second transmission position
(referto FIG. 6 A) and the small diameter gear 133C is meshed
with the first swing gear 104 swung to the first transmission
position (refer to FIG. 6B). In FIGS. 4 and 5, the small
diameter gear 1333 is positioned at the back side of the large
diameter gear 133A on the sheet and the small diameter gear
133C is positioned at the front side of the large diameter gear
133A on the sheet.

The fixing driving gear mechanism 140 is a mechanism
which transmits the driving force of the first motor 110 to the
fixing device 8, and includes the input gear 101, the first sun
gear 102, the second sun gear 103, the first swing gear 104
functioning as the fixing driving interruption mechanism, and
a fixing driving output gear 143.

The fixing driving output gear 143 is a gear which is
meshed with a heating roller gear (not shown) integrally and
coaxially rotating with the heating roller 81 and can transmit
the driving force to the heating roller 81.

The first swing gear 104 functioning as the fixing driving
interruption mechanism can swing between a meshing posi-
tion (refer to FIG. 4) at which the first swing gear 104 is
meshed with the fixing driving output gear 143 and a release
position (refer to FIG. 5) at which the meshing with the fixing
driving output gear 143 is released. Meanwhile, in this illus-
trative embodiment, the meshing position shown in FIG. 4 is
the same as the first interruption position, and the release
position shown in FIG. 5 is the same as the first transmission
position. Therefore, when the first swing gear 104 swings to
the meshing position, the meshing with the developing driv-
ing output gear 133 is released (refer to FIG. 4), and when the
first swing gear 104 swings to the release position, the first
swing gear 104 is meshed with the developing driving output
gear 133 (refer to FIG. 5).
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The supply driving gear mechanism 150 is a mechanism
which transmits the driving force of the first motor 110 to the
registration rollers 37, and includes an input gear 151, idle
gears 153A, 153B, a supply driving switching mechanism
154, a supply driving output gear 161, idle gears 163A to
163E, a registration roller gear 165 and an electromagnetic
clutch 167 (an example of a clutch).

The input gear 151 is a gear which is meshed with the
driving gear 111 of the first motor 110, and the registration
roller gear 165 is a gear which rotates coaxially with the
rotary shaft of the registration roller 37.

The supply driving switching mechanism 154 is a mecha-
nism which rotates the registration roller 37 in the same
rotating direction, irrespective of the rotating direction of the
first motor 110, and includes a supply driving sun gear 155, a
supply driving swing gear 156, a first supply driving gear 157
and second supply driving gears 158A, 158B.

The supply driving sun gear 155 is a gear to which the
driving force of the first motor 110 is input through the input
gear 151 and the idle gears 153 A, 153B.

The supply driving swing gear 156 is a gear which is
meshed with the supply driving sun gear 155 and can swing
around the supply driving sun gear 155. Specifically, the
supply driving swing gear 156 can swing between a position
(refer to FIG. 4) at which the supply driving swing gear 156 is
meshed with the first supply driving gear 157 and a position
(refer to FIG. 5) at which the supply driving swing gear 156 is
meshed with the second supply driving gear 158A.

The first supply driving gear 157 is a gear which is meshed
with the supply driving output gear 161 and transmits the
input driving force to the supply driving output gear 161. The
second supply driving gears 158A, 158B configure the gear
train. The second supply driving gear 158B is meshed with
the supply driving output gear 161 and transmits the driving
force, which is input to the second supply driving gear 158A,
to the supply driving output gear 161. In this illustrative
embodiment, odd (one) number of the first supply driving
gear 157 is provided and even (two) number of the second
supply driving gears 158A, 158B are provided.

The supply driving output gear 161 is a gear which is
meshed with the first supply driving gear 157 and the second
supply driving gear 158B to thus transmit the driving force,
which is input through the idle gears 163A to 163E and
registration roller gear 165, to the registration rollers 37.

The electromagnetic clutch 167 is a known clutch which
switches whether to transmit the driving force, which is input
to the registration roller gear 165, to the registration rollers
37.

Inthis illustrative embodiment, the first supply driving gear
157 with which the supply driving swing gear 156 is directly
meshed is directly meshed with a re-conveyance driving out-
put gear 170. The re-conveyance driving output gear 170 is a
gear which is meshed with a gear train and which transmits
the driving force to the gear integrally rotating with rotary
shafts of the re-conveyance rollers 95, and can transmit the
driving three to the re-conveyance rollers 95.

When the supply driving swing gear 156 is meshed with the
first supply driving gear 157, the re-conveyance driving out-
put gear 170 is input with the driving force from the supply
driving sun gear 155 through the two gears of the supply
driving swing gear 156 and the first supply driving gear 157.
When the supply driving swing gear 156 is meshed with the
second supply driving gear 158A, the re-conveyance driving
output gear 170 is input with the driving force from the supply
driving sun gear 155 through the five gears of the supply
driving swing gear 156, the second supply driving gears
158A, 1583, the supply driving output gear 161 and the first
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supply driving gear 157. Thereby, the rotating direction of the
re-conveyance driving output gear 170 is the same, specifi-
cally, the rotating direction when the re-conveyance rollers 95
convey a sheet S towards the image forming unit 4 in the
re-conveyance path 94, irrespective of the rotating direction
of the first motor 110.

As shown in FIG. 7, the photosensitive member driving
gear mechanism 220 is a mechanism which transmits the
driving force of the second motor 210 to the four photosen-
sitive members 63, and includes an input gear 221, idle gears
223A,2233,225A,225B and drum gears 227Y, 227M, 227C,
227K. In this illustrative embodiment, the idle gears 223A,
225A and the drum gears 227Y, 227M and the idle gears
223B, 225B and the drum gears 227C, 227K are bilaterally
symmetrically provided with respect to the input gear 221.

The input gear 221 is a gear which is meshed with a driving
gear 211 integrally rotating with the rotary shaft of the second
motor 210. Also, the drum gears 227Y, 777M, 777C, 227K
are gears which are meshed with gears (not shown) integrally
and coaxially rotating with the corresponding photosensitive
drums 63Y, 63M, 63C, 63K and can transmit the driving force
to the corresponding photosensitive drums 63Y, 63M, 63C,
63K.

The belt driving gear mechanism 230 is a mechanism
which transmits the driving force of the second motor 210 to
the conveyance belt 73, and is a gear train which includes the
input gear 221, idle gears 223B, 225B, 231, 233, and a driving
roller gear 235.

The driving roller gear 235 is a gear which is meshed with
a gear (not shown) integrally rotating with a rotary shaft of the
driving roller 71 and can transmit the driving force of the
second motor 210 to the conveyance belt 73 through the
driving roller 71.

As shown in FIG. 8, the second developing driving gear
mechanism 240 is a mechanism which transmits the driving
force of the second motor 210 to the developing rollers 65Y,
65M, 65C, and includes an input gear 241, an idle gear 242, a
developing sun gear 243, a developing swing gear 214, and a
second developing roller gear 247Y, an idle gear 245, a sec-
ond developing roller gear 247M, an idle gear 246 and a
second developing roller gear 247C, which form a gear train
arranged in the front-rear direction.

The input gear 241 is a gear which is meshed with the
driving gear 211 of the second motor 210.

The developing sun gear 243 is a gear to which the driving
force of the second motor 210 is input through the input gear
241 and the idle gear 242.

The developing swing gear 244 is a gear which is meshed
with the developing sun gear 243 and can swing around the
developing sun gear 243. Specifically, the developing swing
gear 244 can swing between a connection position (refer to
FIG. 8) at which the developing swing gear 244 is meshed
with the idle gear 245 and a non-connection position (refer to
FIG. 9) at which the meshing with the idle gear 245 is
released.

The cam driving gear mechanism 330 is a mechanism
which drives a separation cam 310 and a switching cam 320,
and has idle gears 331A to 331G, a separation cam driving
gear 335, a switching cam driving gear 337 and an electro-
magnetic clutch 339. The earn driving gear mechanism 330 is
input with the driving force of the first motor 110 (refer to
FIGS. 4 and 5) from the supply driving sun gear 155 meshed
with the idle gear 331A.

The separation cam driving gear 335 is a gear which is
meshed with a rack gear 311 provided at a front end of a lower
part of the separation cam 310, and can transmit the driving
force to the separation cam 310. The switching cam driving

5

10

15

20

25

30

35

40

45

50

55

60

10

gear 337 is a gear which is meshed with a rack gear 321
provided at a lower part of the switching cam 320, and can
transmit the driving force to the switching cam 320. The
driving force which is input from the supply driving sun gear
155 is branched from the idle gear 331E into the idle gear
331E which is meshed with the separation cam driving 335
and the idle gear 331G which is meshed with the switching
cam driving gear 337, and the branched forces are then trans-
mitted to the separation cam driving gear 335 and the switch-
ing cam driving gear 337, respectively.

The electromagnetic clutch 339 is a known clutch which
switches whether to transmit the driving force input to the idle
gear 3311, to the idle gear 331E.

The separation cam 310 is a cam configured to cause the
developing rollers 65Y, 65M, 65C to contact and to separate
from the corresponding photosensitive drums 63Y, 63M,
63C. The separation cam 310 is provided at a side of the
process units 6 and is supported to the body housing 2 such
that the separation cam 310 can be moved in the front-rear
direction.

The switching cam 320 is a cam for swinging the develop-
ing swing gear 244 to the connection position (refer to FIG. 8)
or the non-connection position (refer to FIG. 9) and is sup-
ported to the body housing 2 so that the switching cam 320
can be moved in the front-rear direction. The switching cam
320 has a substantially rectangular shape, when seen from a
side, and has a guide hole 322 into which a rotary shaft 244 A
of the developing swing gear 244 is engaged and which is
long in the front-rear direction. The guide hole 322 has a front
side guide part 322 A which extends straight from a front edge
towards the rear, an inclined part 322B which extends
obliquely from a rear end of the from side guide part 322A to
the rear-lower and a rear side guide part 322C which extends
straight from a rear end of the inclined part 322B towards the
rear. Height positions of upper and lower edges of the front
side guide part 322 A are higher than those of upper and lower
edges of the rear side guide part 322C.

<Operations of Driving Mechanism>

In the below, there will be described respective operations
of the driving mechanism, specifically, (1) operations which
are performed when the first motor 110 rotates in the forward
direction and in the reverse direction, (2) an operation (con-
trol) which is performed when a sheet S is fed to the image
forming unit 4 from the opening 21 of the body housing 2, and
(3) operations which are performed when driving the separa-
tion cam 310 and the switching cam 320.

Here, briefly describing a configuration for controlling the
driving mechanism, the control printer 1 includes a control
device 10, a sheet sensor 38 and a temperature sensor 84
which detects a temperature of the fixing device 8, as shown
in FIG. 2.

The sheet sensor 38 is a sensor which detects whether a
sheet S is inserted into the opening 21 of the body housing 2
and is provided on a feeding path of the sheet S between the
opening 21 and the registration rollers 37 in the body housing
2. For example, the sheet sensor 38 mainly includes an actua-
tor which swings as the inserted sheet S abuts thereon and an
optical sensor which detects the swinging of the actuator.

The control device 10 is a device which controls the first
motor 110, the second motor 210, the electromagnetic
clutches 167, 339 and the like and is arranged at an appropri-
ate position in the body housing 2. The control device 10
includes a Central Processing Unit (CPU), a Random Access
Memory (RAM), a Read Only Memory (ROM), an Input/
Output (I/O) interface and the like (which are not shown) and
executes the control by performing respective calculation
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processing, based on detection results of the sheet sensor 38,
the temperature sensor 84 and the like, preset programs and
the like.

[Operations Performed when First Motor Rotates in For-
ward and Reverse Directions |

The control device 10 rotates the first motor 110 in the
forward direction, for example, when executing a series of
image forming operations of feeding the sheet S towards the
image forming unit 4 while forming the toner images on the
photosensitive drums 63, transferring and heat-fixing the
toner images formed on the photosensitive drums 63 on the
fed sheet S and then conveying the sheet S towards the outside
of'the body housing 2. The control device 10 rotates the first
motor 110 in the reverse direction, for example, when execut-
ing the re-conveyance operation of guiding the sheet 5, which
is sandwiched between the conveyance rollers 92 and the
discharge roller 93, to the re-conveyance path 94 (refer to
FIG. 1) so as to form images on the back side of the sheet S.
Also, the control device 10 drives the second motor 210 when
executing the image forming operation or re-conveyance
operation. Here, the rotating direction of the second motor
210 is the same when executing the image forming operation
and when executing the re-conveyance operation. In the
meantime, since the control of switching the rotating direc-
tion of the first motor 110 is known, the detailed descriptions
thereof are here omitted.

As shown in FIG. 4, when the first motor 110 rotates in the
forward direction, the first swing gear 104 swings to the first
interruption position at which the first swing gear 104 is not
meshed with the developing driving output gear 133, i.e., the
meshing position at which the first swing gear 104 is meshed
with the fixing driving output gear 143, the second swing gear
105 swings to the second transmission position at which the
second swing gear 105 is meshed with the developing driving
output gear 133 and the supply driving swing gear 156 swings
to the position at which the supply driving swing gear 156 is
meshed with the first supply driving gear 157. When the
driving force is transmitted, the conveyance roller gear 123,
the first developing roller gear 137, the fixing driving output
gear 143, the registration roller gear 165 and the re-convey-
ance driving output gear 170 are respectively rotated in arrow
directions of FIG. 4.

When the second motor 210 is driven, as shown in FIG. 7,
the drum gears 227Y, 227M, 227C, 227K and the driving
roller gear 235 are rotated in arrow directions of FIG. 7, and
as shown in FIG. 8, the second developing roller gears 247Y,
247M, 247C are respectively rotated in arrow directions of
FIG. 8, which are the same as the rotating direction of the first
developing roller gear 137. In the meantime, when forming an
image on the sheet S, the control device 10 controls the
electromagnetic clutch 339 and interrupts the transmission of
the driving force, which is input to the idle gear 331D, to the
idle gear 331E. Therefore, in this case, the idle gears 331E,
331F, 331G, the separation cam driving gear 335 and the
switching cam driving gear 337 are stopped.

By the above rotations of the respective gears, as shown in
FIG. 2, the registration rollers 37, the respective photosensi-
tive drums 63, the driving roller 71, the conveyance belt 73,
the heating roller 81, the conveyance rollers 92, the discharge
roller 93 and the re-conveyance rollers 95 are rotated in the
forward direction which is the arrow direction shown with the
solid line, and the respective developing rollers 65 are rotated
in a counterclockwise direction of FIG. 2. Here, in the below
descriptions, the counterclockwise direction of FIG. 2 as
regards the developing roller 65 is referred to as a ‘forward
conveyance direction’ for the developing roller 65.
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In the meantime, as shown in FIG. 5, when the first motor
110 is rotated in the reverse direction, the first swing gear 104
swings to the release position at which the meshing with the
fixing driving output gear 143 is released, i.e., the first trans-
mission position at which the first swing gear 104 is meshed
with the developing driving output gear 133, the second
swing gear 105 swings to the second interruption position at
which the meshing with the developing driving output gear
133 is released and the supply driving swing gear 156 swings
to the position at which the supply driving swing gear 156 is
meshed with the second supply driving gear 158A. At this
time, after the first swing gear 104 is meshed with the devel-
oping driving output gear 133, the meshed state between the
second swing gear 105 and the developing driving output gear
133 is released. That is, when the driving force is transmitted,
the number of the gears to be involved is changed from even
to odd or from odd to even by the swinging of the gears, so that
the registration roller gear 165, the re-conveyance driving
output gear 170 and the first developing roller gear 137 are
respectively rotated in the same directions as those when the
first motor 110 is rotated in the forward direction. In the
meantime, the conveyance roller gear 123 is rotated in the
reverse direction to that when the first motor 110 is rotated in
the forward direction, because the number of the gears to be
involved is not changed. Also, the fixing driving output gear
143 is stopped because the driving force is not input thereto.

Since the second motor 210 is rotated in the same direction,
the drum gears 227Y, 227M, 227C, 227K, the driving roller
gear 235 and the second developing roller gears 247Y, 247M,
247C are respectively rotated in the same directions as those
when the first motor 110 is rotated in the forward direction
(refer to FIGS. 7 and 8).

By the above rotations of the respective gears, as shown in
FIGS. 2 and 10, the registration rollers 37, the respective
photosensitive drums 63, the developing rollers 65, the driv-
ing roller 71, the conveyance belt 73 and the re-conveyance
rollers 95 are rotated in the forward conveyance direction
which is the same as that when the first motor 110 is rotated in
the forward direction. Also, the conveyance rollers 92 and the
discharge roller 93 are rotated in the reverse conveyance
direction which is reverse to that when the first motor 110 is
rotated in the forward direction and which is the arrow direc-
tion shown with the broken line. Also, the heating roller 81 of
the fixing device 8 is stopped.

In the color printer 1, even when the rotating direction of
the first motor 110 is switched, the developing roller 65K is
rotated in the same direction. Therefore, it is possible to
reduce a change of the contact state between the surface of the
photosensitive drum 63K and the surface of the developing
roller 65K. Specifically, since the developing roller 65K and
the photosensitive drum 63K are rotated in opposite direc-
tions, irrespective of the rotating direction of the first motor
110, the surfaces contacting each other are moved in the same
direction all the time. Thereby, since the rubbing between the
surface of the developing roller 65K and the surface of the
photosensitive drum 63K is suppressed regardless of the
rotating direction of the first motor 110, it is possible to
reduce a change of the contact state between the surface of the
photosensitive drum 63K and the surface of the developing
roller 65K, which change is caused by the switching of the
rotating direction of the first motor 110. As a result, it is
possible to suppress the damage such as wear and scratch on
the surface of the developing roller 65K and the surface of the
photosensitive drum 63K.

Meanwhile, in the color printer 1, when the first motor 110
is rotated in the forward direction (refer to FIG. 4), the first
swing gear 104 is used as the gear transmitting the driving
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force to the heating roller 81, and when the first motor 110 is
rotated in the reverse direction (refer to FIG. 5), the first swing
gear 104 is used as the gear transmitting the driving force to
the developing roller 65K. Thereby, it is possible to effec-
tively use the first swing gear 104 and to reduce the number of
gears (components) of the apparatus as a whole. Also, when
the first motor 110 is rotated in the reverse direction, the fixing
device 8 is stopped. Therefore, the reverse rotation of the
heating roller 81 and the like is prevented and it is possible to
suppress the unnecessary load and the like from being applied
to the heating roller 81 and the pressing roller 82 which is
rotated by following of the rotating of the heating roller 81.

Also, the developing roller 65K is arranged at the position
closer to the fixing device 8 than the developing rollers 65Y,
65M, 65C (refer to FIG. 1). Thus, it is possible to easily
implement the configuration where the first swing gear 104 is
used as both the gear transmitting the driving force to the
developing roller 65K and the gear transmitting the driving
force to the heating roller 81, while reducing the total number
of the gears.

Also, in the color printer 1, the re-conveyance driving
output gear 170 is meshed with the first supply driving gear
157, so that the first supply driving gear 157 is also used as the
gear transmitting the driving force to the re-conveyance roll-
ers 95. Thereby, it is possible to effectively use the first supply
driving gear 157 and to reduce the number of the gears.

Also, the re-conveyance driving output gear 170 is directly
meshed with the first supply driving gear 157 which is
directly meshed with the supply driving swing gear 156.
Thus, when the first motor 110 is rotated in the forward
direction shown in FIG. 4 and the re-conveyance rollers 95
thus convey the sheet S, it is possible to transmit the driving
force, which is input from the supply driving swing gear 156,
to the re-conveyance driving output gear 170 through only the
first supply driving gear 157. Thereby, compared to a con-
figuration where the driving force is transmitted through a
plurality of gears, it is possible to reduce a torque loss. There-
fore, when conveying the sheet S to be applied with load to the
re-conveyance rollers 95, it is possible to effectively transmit
the driving force. Meanwhile, at a state where the first motor
110 is rotated in the reverse direction shown in FIG. 5, the
control device 10 causes the first motor 110 to rotate in the
forward direction shown in FIG. 4 at appropriate timing after
the trailing end of the sheet S guided to the re-conveyance
path 94 is released from between the conveyance rollers 92.

[Operation Performed When Sheet Is Fed to Image Form-
ing Unit from Opening of Body Housing]

Referring to FIG. 11, when a print job including an instruc-
tion to start the image formation, image data and the like is
input (S1), the control device 10 raises the temperature of the
fixing device 8 (S2). When the sheet sensor 38 detects that the
sheet S is inserted into the opening 21 (S3: Yes) and the
temperature of the fixing device 8 exceeds a preset predeter-
mined temperature (S4: Yes), the control device 10 causes the
first motor 110 to rotate in the forward direction and drives the
second motor 210 as a preparation operation for the image
formation (S5). Thereby, the registration rollers 37, the pho-
tosensitive drums 63, the developing rollers 65, the convey-
ance belt 73, the heating roller 81, the conveyance rollers 92
and the discharge roller 93 are respectively rotated in the
forward conveyance direction, as described above, and the
image forming operation of forming the toner images on the
photosensitive drums 63, feeding the sheet S and the like
starts (S6).

In the meantime, when the sheet sensor 38 detects that the
sheet S is inserted into the opening 21 (S3: Yes) but the
temperature of the fixing device 8 is the predetermined tem-
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perature or lower (S4: NO), the control device 10 causes the
first motor 110 to rotate in the reverse direction (S7) and
drives the second motor 210. Thereby, the registration rollers
37, the photosensitive drums 63, the developing rollers 65 and
the conveyance belt 73 are respectively rotated in the forward
conveyance direction and the conveyance rollers 92 and the
discharge roller 93 are respectively rotated in the reverse
conveyance direction. Also, the heating roller 81 is not driven
and is kept at a stopped state. After the motors 110, 210 are
driven and then the predetermined time has elapsed (S8), the
control device 10 controls the electromagnetic clutch 167
(refer to FIG. 5) to thus interrupt the transmission of the
driving force, which is input to the registration roller gear
165, to the registration rollers 37 (S9). Thereby, the rotations
of the registration rollers 37 are stopped.

In the above operations, the sheet S inserted into the open-
ing 21 is sandwiched by the registration rollers 37 rotating in
the forward conveyance direction and is kept with being sand-
wiched between the registration rollers 37 while the registra-
tion rollers 37 are stopped thereafter. After that, when the
temperature of the fixing device 8 exceeds the predetermined
temperature (S10: Yes), the control device 10 causes the first
motor 110 to rotate in the forward direction (S11) and con-
trols the electromagnetic clutch 167 such that the driving
force is transmitted to the registration rollers 37 (S12),
thereby starting the image forming operation (S6). Accord-
ingly, the sheet S sandwiched between the registration rollers
37 is fed to the image forming unit 4, so that an image is
formed.

According to the above operations, when the sheet S is
inserted in the opening 21, the heating roller 81 of the fixing
device 8 is not driven if the temperature of the fixing device 8
is the predetermined temperature or lower. Therefore, it is
possible to suppress the toner attached on the surface of the
heating roller 81 or the pressing roller 82 from being scat-
tered, which is caused due to the low-temperature driving of
the fixing device 8. In the meantime, even when the tempera-
ture of the fixing device 8 is the predetermined temperature or
lower, the registration rollers 37 are rotated in the direction of
feeding the sheet S into the body housing 2, so that it is
possible to sandwich the sheet S inserted in the opening 21 by
the registration rollers 37. Thereby, since a user does not have
to hold the sheet S inserted in the opening 21, it is possible to
improve the operability when using the manual feeding.

Also, even when it takes certain amount of time for the
fixing device 8 to exceed the predetermined temperature in a
low-temperature environment, the color printer 1 can appro-
priately stop the driving of the registration rollers 37 by the
electromagnetic clutch 167. Therefore, it is possible to tem-
porarily hold the sheet S with being sandwiched between the
registration rollers 37 without feeding the sheet S into the
body housing 2 until the fixing device 8 reaches the proper
temperature. Thereby, it is possible to further improve the
operability when using the manual feeding.

In the meantime, when the print job is input, the control
device 10 is configured to cause the first motor 110 to rotate in
the reverse direction if the sheet S is inserted in the opening 21
and the temperature of the fixing device 8 is the predeter-
mined temperature or lower. However, the present invention
is not limited thereto. For example, when the sheet S is
inserted in the opening 21 and the temperature of the fixing
device 8 is the predetermined temperature or lower, the con-
trol device 10 may be configured to cause the first motor 110
to rotate in the reverse direction, irrespective of whether a
print job is input or not. According to this configuration, since
it is possible to set the sheet S for manual feeding into the
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opening 21 before a print job is input, it is possible to improve
the operability when using the manual feeding.

[Operations Performed When Driving Separation Cam and
Switching Cam]|

As shown in FIG. 8, when driving the separation cam 310
and the switching cam 320, the control device 10 controls the
electromagnetic clutch 339 such that the driving force can be
transmitted to the idle gear 331E, and drives the first motor
110.

Specifically, when separating the developing rollers 65Y,
65M, 65C from the corresponding photosensitive drums 63Y,
63M, 63C, the control device 10 causes the first motor 110 to
rotate in the reverse direction (refer to FIG. 5). Thereby, since
the separation cam 310 is moved forwards from the position
shown in FIG. 8 to the position shown in FIG. 9, the devel-
oping cartridges 62Y, 62M, 62C are lifted up by a known cam
mechanism (not shown) provided to the separation cam 310
and the developing rollers 65Y, 65M, 65C are separated from
the corresponding photosensitive drums 63Y, 63M, 63C (re-
fer to FIG. 3).

Atthis time, like the separation cam 310, the switching cam
320 is also moved forwards from the position shown in FIG.
8 to the position shown in FIG. 9. Thereby, the rotary shaft
244A of the developing swing gear 244 is relatively moved
from the front side guide part 322 A to the rear side guide part
322C via the inclined part 322B in the guide hole 322, so that
it is pushed down. Therefore, the developing swing gear 244
swings to the non-connection position at which the meshing
with the idle gear 245 is released.

As a result, when the color printer 1 is in the monochrome
mode where the developing rollers 65Y, 65M, 65C are sepa-
rated from the corresponding photosensitive drums 63Y,
63M, 63C, the transmission of the driving from the second
motor 210 to the second developing roller gears 247Y, 247M,
247C is interrupted, so that the developing rollers 65Y, 65M,
65C are not rotated. Thereby, it is possible to suppress the
toners from being scattered, which is caused due to the rota-
tions of the developing rollers 65 separated from the photo-
sensitive drums 63.

In the meantime, when bringing the developing rollers
65Y, 65M, 65C into contact with the corresponding photo-
sensitive drums 63Y, 63M, 63C, the control device 10 causes
the first motor 110 to rotate in the forward direction (refer to
FIG. 4). Thereby, since the separation cam 310 is moved
rearwards from the position shown in FIG. 9 to the position
shown in FIG. 8, the developing cartridges 62Y, 62M, 62C,
which are supported and lifted up by the known cam mecha-
nism, are lowered downwards and the developing rollers 65Y,
65M, 65C are contacted to the corresponding photosensitive
drums 63Y, 63M, 63C (refer to FIG. 2).

Atthis time, like the separation cam 310, the switching cam
320 is also moved rearwards from the position shown in FIG.
9 to the position shown in FIG. 8. Thereby, the rotary shaft
244A of the developing swing gear 244 is relatively moved
from the rear side guide part 322C to the front side guide part
322A viathe inclined part 322B in the guide hole 322, so that
it is lifted up. Therefore, the developing swing gear 244
swings to the connection position at which the developing
swing gear 244 is meshed with the idle gear 245.

As a result, when the color printer 1 is in the color mode
where the developing rollers 65Y, 65M, 65C contact the cor-
responding photosensitive drums 63Y, 63M, 63C, the driving
force is transmitted from the second motor 210 to the second
developing roller gears 247Y, 247M, 247C, so that the devel-
oping rollers 65Y, 65M, 65C are rotated.

Modified Illustrative Embodiments

While the present invention has been shown and described
with reference to certain illustrative embodiments thereof, it
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will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the appended claims.

In the above illustrative embodiment, the developing driv-
ing switching mechanism 131 (refer to FIGS. 4 and 5)
includes the two sun gears 102, 103 and the two swing gears
104, 105. However, the present invention is not limited
thereto. For example, as shown in FIGS. 12A and 12B, a
developing driving switching mechanism 431 may include
only one sun gear and one swing gear. Specifically, a devel-
oping driving switching mechanism 431 shown in FIGS. 12A
and 123 includes a developing driving sun gear 106 to which
the driving force of the first motor 110 is input through the
input gear 101 and the idle gear 101A, a developing driving
swing gear 107 which is meshed with the developing driving
sun gear 106 and can swing around the developing driving sun
gear 106, and idle gears 108, 109A, 109B. The developing
driving swing gear 107 is meshed with the idle gear 108 when
the first motor 110 is rotated in the forward direction (refer to
FIG. 12A) and is meshed with the idle gear 109A when the
first motor 110 is rotated in the reverse direction (refer to FIG.
12B). As the developing driving swing gear 107 swings, the
number of the gears involved between the developing driving
swing gear 107 and the developing driving output gear 133 is
changed from odd to even or from even to odd, so that the
developing roller 65K is rotated in the same direction, irre-
spective of the rotating direction of the first motor 110.

In the above illustrative embodiment, the registration roll-
ers 37 have been exemplified as the supply roller. However,
the present invention is not limited thereto. In other words,
any supply roller is possible insomuch as it supplies the sheet
inserted in the manual feeding opening into the apparatus
main body while sandwiching the same. For example, refer-
ring to FIG. 1, a sheet conveyance roller which is provided
between the registration rollers 37 and the opening 21 may be
considered as the supply roller. Also, in the above illustrative
embodiment, the conveyance rollers 92 which are provided
between the carrying-out roller 83 and the discharge roller 93
have been exemplified as the conveyance roller. However, the
present invention is not limited thereto. For example, the
discharger roller 93 of the above illustrative embodiment may
be considered as the conveyance roller.

In the above illustrative embodiment, the configuration of
the image forming unit is exemplary and the present invention
is not limited thereto. For example, in the above illustrative
embodiment, the LED unit 5 has been exemplified as the
member for exposing the photosensitive drum 63. However,
the present invention is not limited thereto. For example, a
laser scanner may be also used. Also, in the above illustrative
embodiment, the photosensitive drum 63 has been exempli-
fied as the photosensitive member. However, the present
invention is not limited thereto. For example, a photosensitive
belt may be used as the photosensitive member.

In the above illustrative embodiment, the fixing device 8
including the heating roller 81 and the pressing roller 82 has
been exemplified. However, the present invention is not lim-
ited thereto. For example, a fixing device of a belt fixing type
may be adopted.

In the above illustrative embodiment, the developing roll-
ers including the developing roller 65K serving as the first
developing roller to which the driving force is applied from
the first motor 110 functioning as the first driving source and
the developing rollers 65Y, 65M, 65C serving as the second
developing roller to which the driving force is applied from
the second motor 210 functioning as the second driving
source. However, the present invention is not limited thereto.
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For example, all the developing rollers may be applied with
the driving force from the first driving source.

In the above illustrative embodiment, the first swing gear
104 has been exemplified as the fixing driving interruption
mechanism. However, the present invention is not limited
thereto. For example, referring to FIG. 4, the fixing driving
interruption mechanism may have a gear train which can
transmit the driving force from the second sun gear 103 to the
fixing driving output gear 143 and a clutch which switches
whether to transmit the driving force between the gear trains.

In the above illustrative embodiment, the supply driving
switching mechanism 154 has the configuration where the
first supply driving gear 157 is one (odd) and the second
supply driving gears 158A, 158B are two (even). However,
the present invention is not limited thereto. For example,
when a distance from the first driving source to the supply
roller is long, the number of the respective supply driving
gears may be increased. Also, the first supply driving gear 157
may be provided by an even number and the second supply
driving gear may be provided by an odd number depending on
the rotating direction of the supply driving swing gear.

In the above illustrative embodiment, the re-conveyance
driving output gear 170 is directly meshed with the first
supply driving gear 157 with which the supply driving swing
gear 156 is directly meshed. However, the present invention is
not limited thereto. For example, referring to FIG. 4, the
re-conveyance driving output gear 170 may be meshed with
the second supply driving gear 158A or the second supply
driving gear 1583.

In the above illustrative embodiment, the different gears
may share the same gear. However, the present invention is
not limited thereto. For example, the respective gear mecha-
nisms may be independently provided without sharing the
gear.

In the above illustrative embodiment, the color printer 1
which can form both a color image and a monochrome image
has been exemplified as the image forming apparatus. How-
ever, the present invention is not limited thereto. For example,
the inventive concept of the present invention can be also
applied to a printer which can form only a monochrome
image. In other words, in the above illustrative embodiment,
the color printer 1 having the developing rollers 65 and the
photosensitive members, which are provided in correspon-
dence to each ofthe developing rollers 65 (the first developing
roller and the second developing roller), has been exempli-
fied. However, the present invention is not limited thereto. For
example, the inventive concept of the present invention can be
applied to a printer having only one developing roller and one
photosensitive member. Also, the image forming apparatus is
not limited to the printer and may be a copier or a complex
machine having a document reading apparatus such as flat
type scanner.

In the above illustrative embodiment, the sheet S such as
normal sheet and postcard has been exemplified as the record-
ing sheet. However, the present invention is not limited
thereto. For example, an OHP sheet is also possible.

What is claimed is:

1. An image forming apparatus comprising:

a driving source configured to rotate in a first direction and
a second direction reverse to the first direction;

an image forming unit configured to transfer a developer
image onto a recording sheet;

an apparatus main body having an insertion opening
formed on a front surface thereof and for inserting the
recording sheet, a discharge opening for discharging the
recording sheet on which the developer image is trans-
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ferred by the image forming unit, and a discharge tray
which receives the recording sheet discharged from the
discharge opening;
a supply roller provided between the insertion opening and
the image forming unit on a conveying path and config-
ured to supply the recording sheet inserted in the inser-
tion opening while rotating in a forward conveyance
direction;
a sensor provided on a feeding path of the recording sheet
between the insertion opening and the supply roller in
the apparatus main body, the sensor being configured to
detect whether a recording sheet is inserted into the
insertion opening of the apparatus main body;
a fixing device configured to heat-fix the developer image
transferred onto the recording sheet;
a fixing driving gear mechanism configured to transmit a
driving force of the driving source to the fixing device,
the fixing driving gear mechanism including a fixing
driving interruption mechanism configured to interrupt a
transmission of the driving force of the driving source
when the driving source rotates in the second direction;
a supply driving gear mechanism configured to transmit the
driving force of the driving source to the supply roller,
the supply driving gear mechanism including a supply
driving switching mechanism configured to cause a
rotating direction of the supply roller when the driving
source rotates in the first direction to be the forward
conveyance direction which is the same as the rotating
direction of the supply roller when the driving source
rotates in the second direction; and
a control device,
wherein the control device is configured to:
determine a temperature of the fixing device;
control the driving source to rotate in the first direction
such that the supply roller rotates in the forward con-
veyance direction and the driving force of the driving
source is transmitted to the fixing device when the
temperature of the fixing device exceeds a predeter-
mined temperature and a recording sheet is detected
by the sensor; and

control the driving source to rotate in the second direc-
tion such that the supply roller rotates in the forward
conveyance direction and the transmission of the driv-
ing force of the driving source to the fixing device is
interrupted by the fixing driving interruption mecha-
nism when the temperature of the fixing device is the
predetermined temperature or lower and a recording
sheet is detected by the sensor.

2. The image forming apparatus according to claim 1,

wherein the fixing driving gear mechanism further
includes a fixing driving output gear configured to trans-
mit the driving force of the driving source to the fixing
device, and

wherein the fixing driving interruption mechanism
includes a first swing gear configured to swing between
a meshing position at which the first swing gear is
meshed with the fixing driving output gear when the
driving source rotates in the first direction and a release
position at which the meshing with the fixing driving
output gear is released when the driving source rotates in
the second direction.

3. The image forming apparatus according to claim 2,

wherein the image forming unit includes:

a photosensitive member on which a developer image is
formed; and

a developing roller configured to supply developer to the
photosensitive member,
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wherein the image forming apparatus further comprises:
adeveloping driving output gear configured to transmit the
driving force of the driving source to the developing
roller, and
wherein the first swing gear is meshed with the developing
driving output gear when swung to the release position.
4. The image forming apparatus according to claim 3,
wherein the fixing driving gear mechanism further
includes:
a first sun gear, to which the driving force of the driving
source is input;
a second sun gear which is meshed with the first sun gear;
and
the first swing gear configured to swing around the second
sun gear, and
wherein the image forming apparatus further comprises:
a second swing gear configured to swing around the first
sun gear between a meshing position at which the sec-
ond swing gear is meshed with the developing driving
output gear when the driving source rotates in the first
direction and a release position at which the meshing
with the developing driving output gear is released when
the driving source rotates in the second direction.
5. The image forming apparatus according to claim 1,
wherein the supply driving switching mechanism includes:
a supply driving sun gear; and
a supply driving swing gear configured to swing around the
supply driving sun gear, and
wherein when the rotating direction of the driving source is
switched, the supply driving swing gear swings, so that
a gear to be meshed with the supply driving swing gear
changes.
6. The image forming apparatus according to claim 5,
wherein the driving force of the driving source is input to
the supply driving sun gear; and
wherein the supply driving gear mechanism further
includes:
a supply driving output gear configured to transmit the
driving force of the driving source to the supply roller,
wherein the supply driving switching mechanism further
includes:
at least one first supply driving gear including a gear which
is meshed with the supply driving swing gear when the
driving source rotates in the first direction to transmit a
driving force input to the gear which is meshed with the
supply driving swing gear to the supply driving output
gear; and
at least one second supply driving gear including a gear
which is meshed with the supply driving swing gear
when the driving source rotates in the second direction,
and
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wherein a number of one of the first supply driving gear and
the second supply driving gear is odd, and a number of
the other of the first supply driving gear and the second
supply driving gear is even.

7. The image forming apparatus according to claim 6,

further comprising:

a re-conveyance path, along which the recording sheet
having the developer image heat-fixed on one side
thereofis reversed and guided to the image forming unit;

a re-conveyance roller provided on the re-conveyance path
to convey the recording sheet; and

a re-conveyance driving output gear configured to transmit
the driving force of the driving source to the re-convey-
ance roller,

wherein the re-conveyance driving output gear is meshed
with either one of the first supply driving gear and the
second supply driving gear.

8. The image forming apparatus according to claim 7,

wherein when the re-conveyance roller is conveying the
recording sheet, the re-conveyance driving output gear is
directly meshed with a gear that is directly meshed with
the supply driving swing gear.

9. The image forming apparatus according to claim 1,

wherein the supply driving gear mechanism further
includes a clutch configured to either transmit or not
transmit the driving force of the driving source to the
supply roller.

10. The image forming apparatus according to claim 1,

wherein when the temperature of the fixing device is the
predetermined temperature or lower, the control device
controls the driving source and the supply driving gear
mechanism to stop a rotation of the supply roller after
rotating the supply roller for a predetermined time.

11. The image forming apparatus according to claim 10,

wherein after the supply roller is stopped, when the tem-
perature of the fixing device becomes higher than the
predetermined temperature, the control device switches
arotating direction of the driving source from the second
direction to the first direction and controls the driving
source and the supply driving gear mechanism to re-start
the rotation of the supply roller.

12. The image forming apparatus according to claim 1,

wherein when the temperature of the fixing device
becomes higher than the predetermined temperature, the
control device controls the driving source to switch a
rotating direction of the driving source from the second
direction to the first direction.
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